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(54) DEVELOPING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a developing device where 
the amount of developer is regulated by brining a regulating 
member into press-contact with the surface of a developer carrier 
carrying the developer to a developing area opposed to an image 
carrier and by which an excellent image is obtained by preventing 
the developer from being cracked by the press-contact of the 
regulating member, restraining the developer from being strongly 
held on the surface of the developer carrier and preventing 
irregular density from occurring on a formed image or image density 
from lowering. 

SOLUTION: This developing device is provided with the developer 
carrier 1 1 holding the developer 1 2 on its surface and carrying it to 
the developing area opposed to the image carrier 1, and the 
regulating member 1 5 brought into press-contact with the surface 
of the developer carrier and regulating the amount of the developer 
carried to the developing area. The device is provided with an 
elastic layer lib on the surface of the developer carrier, and the 
elastic layer is oxidized so that the contact angle of distilled water 
to the elastic layer may be smaller after oxidation than before 
oxidation by >5*' . 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Developer support conveyed to a developing area which holds a developer on the surface and 
counters with image support. 

A regulating member which regulates quantity of a developer which makes weld by pressure to the surface 
of this developer support, and is conveyed in a developing area. 

It is the developer provided with the above, an elastic layer is provided in the surface of the above- 
mentioned developer support, this elastic layer is oxidized, and it was made for not less than 5 degrees of 
angles of contact of distilled water to an elastic layer to become small after [ oxidation treatment ] the 
oxidation treatment forward. 

[Claim 2]A developer, wherein circularity uses for the above-mentioned developer a toner which became 
0.94 or more in a developer indicated to claim 1. 

[Claim 3]A developer providing in a developer indicated to claim 1 or 2 so that the above-mentioned 
developer support may counter with image support via a required interval in a developing area. 



[Translation done.] 
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DETAILED DESCFBPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the developer used for developing the latent image formed 
in image support in image forming devices, such as a copying machine and a printer, While conveying to the 
developing area which makes a developer hold on the surface of developer support, and counters with 
image support especially, a regulating member is made to weld by pressure to the surface of this developer 
support, and it is related with the developer which regulated the quantity of the developer conveyed in a 
developing area. 
[0002] 

[Description of the Prior Art] Conventionally, in image forming devices, such as a copying machine and a 
printer, various developers were used for developing the latent image formed in image support. 
[0003]And the developer of the one-ingredient development system which does not use a career other 
than the developer of the two-ingredient development system which contains a career and a toner in a 
developer as such a developer was known. 

[0004]In the developer of such an one-ingredient development system here. In order to stabilize the 
developer of an adequate amount in image support and the developing area which counters and to make it 
conveyed by developer support in it, [ while conveying to the developing area which makes a developer hold 
on the surface of developer support generally, and counters with image support ], A regulating member is 
made to weld by pressure to the surface of this developer support, and the quantity of the developer which 
is held on the surface of developer support by this regulating member, and is conveyed in a developing area 
is regulated, and it is made to carry out frictional electrification of this developer. 

[0005]And the developer by which was regulated in this way and frictional electrification was carried out is 
conveyed to the developing area which counters with image support by developer support, and it is made to 
develop negatives by supplying this developer to the electrostatic latent image part formed in image 
support. 

[0006] However, when the quantity of the developer which makes weld a regulating member by pressure to 
the surface of developer support as mentioned above, and is conveyed in a developing area is regulated, In 
order to add great load to a developer, for the developer in the surface of developer support to break by 
this, to be generated by fines with the contact pressure by this regulating member and to perform image 
formation especially at high speed. When speed which conveys a developer by developer support was made 
quick, with pressure welding by a regulating member, the crack of a developer became intense and it was 
generated by a lot of fines. 

[0007]And when the developer broke in this way and it was generated by fines, these fines increased 
gradually and the picture which welds and is formed in the surface of developer support, etc. had a problem 
that density unevenness etc. occurred. 

[0008]Since a developer was prevented from breaking with pressure welding of a regulating member as 
mentioned above, weakened the contact pressure of the regulating member to developer support, and were 
able to consider how to ease the load added to a developer, but. Thus, when the contact pressure of a 
regulating member was weakened, there was a problem of it not becoming difficult to regulate the quantity 
of the developer conveyed by developer support in image support and the developing area which counters 
in a suitable quantity, or stopping fully being able to carry out frictional electrification of the developer etc. 
[0009]For this reason, in recent years, the elastic layer constituted from a spring material of a rubber 
system by the surface of developer support is provided, the load added to a developer with pressure 
welding of a regulating member is reduced, and preventing a developer from breaking came to be performed. 
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[00 10] However, when the elastic layer which comprised a spring material of a rubber system is provided in 
the surface of developer support in this way, The affinity of this elastic layer and the toner used for a 
developer becomes high, and a developer comes to adhere in the elastic layer in the surface of this 
developer support strongly. When negatives were developed by conveying this developer as mentioned 
above to the developing area which counters with image support by developer support, the problem of 
concentration unevenness arising in the picture in which a developer is no longer supplied suitable for the 
portion of the electrostatic latent image formed in image support, and is formed, or image concentration 
falling arose. 
[0011] 

[Problem(s) to be Solved by the Invention][ while conveying to the developing area which this invention 
makes a developer hold on the surface of developer support, and counters with image support ]. A 
regulating member is made to weld by pressure to the surface of this developer support, and let it be a 
technical problem to solve the above problems in the developer which regulated the quantity of the 
developer conveyed in a developing area. 

[0012]Namely, in regulating the quantity of the developer which makes weld a regulating member by 
pressure to the surface of developer support, and is conveyed in the above developers in this invention in a 
developing area, an elastic layer is formed in the surface of developer support, Control a developer breaking 
and being generated by fines with pressure welding of a regulating member, and. Thus, image concentration 
is prevented from concentration unevenness arising in the picture controlled and formed [ adhering to a 
developer strongly, and ] in the surface of developer support in which the elastic layer was formed, or 
falling, and let it be a technical problem to acquire the good picture which has sufficient image 
concentration. 
[0013] 

[Means for Solving the Problem]In order to solve the above technical problems in a developer in this 
invention, In a developer which has a regulating member which regulates quantity of a developer which 
holds a developer on the surface, makes weld by pressure to the surface of image support, developer 
support conveyed to a developing area which counters, and this developer support, and is conveyed in a 
developing area, An elastic layer is provided in the surface of the above-mentioned developer support, this 
elastic layer is oxidized, and it was made for not less than 5 degrees of angles of contact of distilled water 
to an elastic layer to become small after [ oxidation treatment ] the oxidation treatment forward. 
[0014]And like a developer in this invention, if an elastic layer is provided in the surface of developer 
support, Making a regulating member weld by pressure to the surface of this developer support, load added 
to a developer when regulating quantity of a developer conveyed in a developing area being reduced, and a 
developer breaking, and being generated by fines comes to be controlled. 

[0015]If an elastic layer provided in the surface of developer support is oxidized like a developer in this 
invention and it is made for not less than 5 degrees of angles of contact over distilled water to become 
small after [ oxidation treatment ] the oxidation treatment forward. Affinity of an elastic layer provided in 
the surface of developer support and a toner used for a developer is reduced. It is controlled that a 
developer adheres to the surface of developer support in which an elastic layer was provided strongly. 
When developing negatives by this developer support by conveying a developer to image support and a 
developing area which counters, Concentration unevenness is prevented from a developer being supplied 
suitable for a portion of an electrostatic latent image formed in image support, coming, and arising in a 
picture formed, and a picture which has sufficient image concentration comes to be acquired. 
[0016]In developing negatives by conveying in a developer in this invention to a developing area which 
counters a developer with image support by developer support as mentioned above. Although it is also 
possible to provide this developer support so that image support may be contacted, and to develop 
negatives by contacting a developer held on the surface of developer support on the surface of image 
support, If developer support is provided so that it may counter via image support and a required interval 
and it is made to develop negatives by making a developer held on the surface of developer support fly 
between image support as shown in claim 3, In order that a developer held on the surface of developer 
support may not contact true image support, it is controlled that a fogging occurs in a picture formed, it 
comes, and is preferred. 

[0017]In providing an elastic layer in the surface of developer support as mentioned above, as a spring 
material used for this elastic layer here. For example, a polystyrene system, a polyolefin system, a 
polyurethane system, a polyester system. Various kinds of thermoplastic elastomer, such as a polyvinyl 
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chloride system, a polybatadiene system, and a polyamide system, Crude rubber. polyisoprene. a 

styrene butadiene rubber, polybutadiene. Chloroprene rubber, isobutylene isoprene rubber, nitrile 

rubber, ethylene-propylene rubber. In using a developer which can use various rubbers, such as acrylic 
rubber, urethane rubber, and silicone rubber, and is charged in negative. It is preferred to use a 
polyurethane system elastomer, a polyamide system elastomer, nitrile rubber, urethane rubber, etc. for the 
above-mentioned elastic layer so that electrification of this developer may be performed appropriately. 
[001 8]A regulating member is made to weld by pressure to the surface of developer support, and when 
carrying out frictional electrification of the developer, in order to make it a developer charged appropriately, 
it may be made to make a spring material of an elastic layer provided in the surface of developer support 
mix an electro-conductivity applying agent, an electrification nature grant agent, etc. 

[0019]As an electro-conductivity applying agent, here, for example Ketchen black, acetylene black. Carbon 
black, such as furnace black, particles of a metallic oxide, etc. can be used, a volume specific resistance 
value [ in / these are mixed and / the surface of developer support ] — 1x10 ^ - 1x10 omega-cm — it 
is made to become the range of 1x10 ^ - 1x10 ^ omega-cm preferably 

[0020]moreover — as an electrification nature grant agent, a nigrosine series color, triphenylmethane dye, a 
calyx allene system color, a quarternary-ammonium-salt compound, an imidazole series compound, etc. can 
be used, for example — these — independent, two or more sets are seen, and it can also be used. 
[0021 ]In forming an elastic layer in the surface of developer support as mentioned above, A solution in 
which the above-mentioned spring material was dissolved can be applied to the surface of bases, such as a 
metallic roller, metal or a resin sleeve, and it can form in it by a method of drying this, and it can be made 
to carry out the plural laminates of such an elastic layer. 

[0022]In oxidizing an elastic layer formed in the surface of developer support as mentioned above. For 
example, it can oxidize under a drainage system using an oxidizer which consists of hypochlorous acid, such 
as dry-type oxidation treatments, such as baking powder, ozonization. ultraviolet treatment, and corona 
discharge treatment, strong acid, such as sulfuric acid, a peroxide, sodium hypochlorite, etc. Generally a 
direction oxidized under a drainage system using an oxidizer can reduce an angle of contact good for a 
short time. 

[0023]And an elastic layer in the surface of developer support is oxidized as mentioned above, and it is 
made for not less than 5 degrees of angles of contact of distilled water to this elastic layer to become small 
after [ oxidation treatment ] the oxidation treatment forward. If in charge of measuring an angle of contact 
of distilled water to an elastic layer, using a commercial angle-of-contact meter (harmony interface science 
incorporated company make: CA-A), it was an environmental condition of temperature of 23 **, and 55% of 
humidity, and distilled water is contacted on an elastic layer and measured. 

[0024]On the other hand as the above-mentioned developer, a publicly known developer currently generally 
used conventionally can be used, and generally a toner which made colorant, a charge controlling agent, a 
release agent, etc. contain in binder resin is used, and it is made to make a plasticizer etc. add if needed. 
[0025]If circularity of a toner used for a developer becomes high here, adhesion force of a toner to a 
surface ****** elastic layer of developer support will decline more. In order for this toner to be 
appropriately supplied by electrostatic latent image part formed in image support, it is preferred that 
circularity uses for a developer a toner which became 0.94 or more as shown in claim 2. About circularity of 
a toner, using a profile and form tester (TOA Medical Electronics [ Co., Ltd. ] make: FPIA-1000), it asked 
for a boundary length of a projection image of a toner, and a boundary length of a circle equal to a project 
area of this toner, and computed by the following formula. 

Circularity = in manufacturing the above-mentioned toner used for a boundary length and a developer of a 
boundary length / particle projection image of a circle equal to a project area of particles, it can 
manufacture by a publicly known method currently generally used conventionally, for example, pulverizing 
method, an emulsion polymerization method, a suspension polymerization method, etc. can be used. 
[0026]In raising circularity of this toner as mentioned above here in manufacturing a toner with the above- 
mentioned pulverizing method. In a grinding process, the Ino Myser system (made by Hosokawa Micron 
CORP.), Use a KURIPU TRON system (made by Kawasaki Heavy Industries, Ltd.), use a TIPU REXX type 
classifier (made by Hosokawa Micron CORP.) in a classification process, or, A toner after classifying A 
hybridization system (made in the Nara machinery factory), A cosmos system (made by Kawasaki Heavy 
Industries, Ltd.), a mechano fusion system (made by Hosokawa Micron CORP.), It is made to make it 
process on a DISU par coat (made by Nisshin Flour Milling Co., Ltd.) adapting a mechano mill (made by an 
Okada elaborate company), a suffusing system adapting reforming In a heat style, and wet coating method, 
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[0027]Since the reproducibility of a picture of half-tone, etc. will worsen if that particle diameter is too 
large while the mobility of a developer will worsen and cleaning defect etc. will occur, if particle diameter of 
this toner is too small. The volume average particle diameter uses 5-12 micrometers of 7-10-micrometer 
things preferably. Since the particle of 5 micrometers or less of particle diameter increases, this particle 
welds on developer support with ****. electrification of a developer becomes uneven and fogging, density 
unevenness, etc. occur in a picture formed, In particle diameter, a particle of 5 micrometers or less uses 
20-piece the thing of several percent or less preferably several 25percent or less. 

[0028]As binder resin used for this toner, A publicly known thing currently generally used conventionally 
can be used, for example, polyester resin, styrene resin, styrene acrylic copolymerization resin, an epoxy 
resin, synthetic terpene resin, synthetic rosin ester resin, etc. can be mixed and used for independent or 
two kinds or more. 

[0029]a number average molecular weight (Mn) measured by a gel permeation chromatography (GPC) as 
this binder resin — 1000-15000 ~ preferably a thing of the range of 3000-12000, It is preferred that a 
glass transition point when softening temperature measured with a quantity-ized type flow tester measured 
80 ** - 160 ** of things of the range of 90 ** - 140 ** with the differential scanning calorimeter DSC 
preferably again uses 50 ** - 75 ** of things of the range of 55 ** - 70 ** preferably. 
[0030]A publicly known thing currently generally conventionally used also as colorant used for the above- 
mentioned toner can be used, For example, carbon black, aniline black, activated carbon, magnetite. 
Benzidine yellow, permanent yellow, naphthol yellow, It is preferred to be able to use copper phthalocyanine 
blue. Fast Sky Blue, ultra marine blue, a rose bengal. Lake Red, etc., and to use at a rate of two to 20 
weight section to the binder resin 1 00 above-mentioned weight section generally. 

[0031] A publicly known thing currently generally conventionally used also as a charge controlling agent used 
for the above-mentioned toner can be used. For example, it is preferred to be able to use organometallic 
complexes, chelate compound, etc.. such as a monoazo metal complex, a metal complex of an aromatic- 
hydroxycarboxylic-acid system, and a metal complex of an aromatic-dicarboxylic-acid system, and to use 
at a rate of one to 10 weight section to the binder resin 100 above-mentioned weight section generally. 
[0032]A publicly known thing currently generally conventionally used also as a release agent used for the 
above-mentioned toner can be used. For example, low molecular weight polyethylene, low molecular weight 
polypropylene, oxidation type low molecular weight polyethylene, Oxidation type low molecular weight 
polypropylene, microcrystallin wax, paraffin wax. It is preferred independent or to be able to use two or 
more kinds, combining and to use carnauba wax, a SAZORU wax, etc. at a rate of one to 8 weight section 
to the binder resin 100 above-mentioned weight section generally. 

[0033]A publicly known thing currently generally conventionally used also as a plasticizer used for the 
above-mentioned toner can be used. For example, inorganic particles, such as silica, titanium oxide, and an 
aluminum oxide, It is preferred to use what could use resin particulates, such as an acrylic resin, styrene 
resin, silicon resin, and a fluoro-resin, and carried out hydrophobing with a silane coupling agent, a titanium 
coupling agent, a silicone oil, etc. especially. And it is made to add at a rate of 0.1 to 3 weight section to 
the developer 100 above-mentioned weight section, and such a plasticizer is used. 
[0034] 

[Embodiment of the Invention]Hereafter, the developer concerning the embodiment of this invention is 
concretely explained based on an accompanying drawing. 

[0035]In the developer in this embodiment, as shown in drawin g 1 , form the elastic layer 1 lb in the 
peripheral face of the metallic roller 1 la, and this elastic layer 1 lb is oxidized, The angle of contact of the 
distilled water to this elastic layer lib used the developer support 1 1 which became small not less than 5 
degrees after [ oxidation treatment ] the oxidation treatment forward. 

[0036]And form this developer support 1 1 in the device main frame 10 so that it may counter via the image 
support 1 and the required interval d, as shown in drawin g 2. rotate this developer support 1 1 and image 
support 1, and. Send the developer 12 accommodated in the device main frame 10, and it sends to the feed 
roller 14 which contacts the above-mentioned developer support 1 1 and rotates by the member 13, The 
developer 12 was supplied to the developer support 1 1 from this feed roller 14, and this developer 12 is 
made to hold on the surface of the developer support 1 1 , and it was made to make it convey. 
[0037]And the regulating member 1 5 was made to weld by pressure to the surface of the developer support 
1 1 which held and conveys the developer 12 in this way, and the quantity of the developer 12 which is held 
on the surface of the developer support 1 1 by this regulating member 15, and is conveyed was regulated, 
and it was made to carry out frictional electrification of this developer 1 2. 
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[0038]Since the elastic layer 1 1 b is formed in the surface of the developer support 1 1 as mentioned above 
in this embodiment here, When regulating the quantity of the developer 12 which made weld the regulating 
member 1 5 by pressure as mentioned above, and was held on the surface of this developer support 1 1 . The 
load added to the developer 12 is reduced, and it is controlled that the developer 12 breaks, and this elastic 
layer 11 b is oxidized, Since it was made for not less than 5 degrees of angles of contact of the distilled 
water to the elastic layer 1 lb to become small after [ oxidation treatment ] the oxidation treatment 
forward, the surface of the developer support 1 1 did not necessarily adhere to the developer 1 2 strongly. 
[0039]And lead the developer 12 regulated by the regulating member 15 as mentioned above to the 
developing area which counters via the image support 1 and the required interval d by the developer 
support 1 1 , and. The developing bias voltage superimposed on a volts alternating current and direct current 
voltage by this, developer support 1 1 from the power supply 1 6 is made to impress, The developer 1 2 held 
on the surface of the developer support 1 1 is made to fly between the image support 1, and it was made to 
develop negatives by supplying this developer 12 to the portion of the electrostatic latent image formed in 
the image support 1 . 

[0040]In the developer of this embodiment here. Since the developer 12 is not strongly held on the surface 
of the developer support 11 as mentioned above, When developing negatives by supplying the developer 12 
to the portion of the electrostatic latent image formed in the image support 1 as mentioned above. The 
developer 1 2 separated appropriately from the surface of the developer support 1 1 . and fully came to be 
supplied to the portion of the electrostatic latent image formed in the image support 1, and generating of 
concentration unevenness was controlled, and the picture which has sufficient image concentration came 
to be acquired. 

[0041 ]In the developer of this embodiment, in order to develop negatives by making the developer 12 held 
on the surface of the developer support 1 1 fly between the image support 1, it was also controlled that a 
fogging occurs in the picture formed. 

[0042]In the developer of the above-mentioned embodiment, formed the above-mentioned developer 
support 1 1 so that it might counter via the image support 1 and the required interval d, but. As shown in 
drawin g 3, it is also possible to form the above-mentioned developer support 1 1 so that the image support 
1 may be contacted, and for the developer 12 held on the surface of this developer support 1 1 to be 
contacted to the image support 1, and for it to be made to develop negatives by supplying this developer 12 
to the portion of the electrostatic latent image formed in the image support 1. 

[0043]Next, the kind of elastic layer 1 lb provided in the surface of the developer support 1 1 is made to 
change in each developer shown in above-mentioned drawing 2 and drawing 3 . The experiment which forms 
a picture using these developers is conducted, in the developer of the example which uses the developer 
support 1 1 in which the elastic layer 1 lb which fulfills the conditions of this invention was formed, a crack 
of a developer decreases and that concentration unevenness arises in the picture formed shows clearly 
that it is prevented. 

[0044]In this experiment, A1 which provided the elastic layer in the peripheral face of the metallic roller 
made from SUS303 as follows - the developer support of A9 were used. 

[0045]In A1 - A3 and A8, and the developer support of A9 here. In [ provide an elastic layer in the 
peripheral face of the above-mentioned metallic roller directly, and ] A4 and the developer support of A7, 
The conductive silicone rubber layer from which thickness became 1 mm in the peripheral face of the 
above-mentioned metallic roller. In [thickness provides the Nakama glue line of the hydrogenated nitrile 
rubber (the product made by Japanese SEON: ZETT pole) set to 20 micrometers, provide an elastic layer 
on it, and ] A5 and the developer support of A6, The conductive silicone rubber layer from which thickness 
was set to 1 mm. and the Nakama glue line of the polyamide (made in [ shrine ] transformation [ Empire ] : 
TOREJIN) from which thickness was set to 5 micrometers are provided in the peripheral face of the above- 
mentioned metallic roller, and the elastic layer was provided on it. 

[0046]In [ as shown in the following table 1 as a spring material which constitutes an elastic layer ] A1. A3. 
A4, and each developer support of A6-A8, Polyurethane (Japanese NSC: YODOZORU) was used in A2, A5, 
and each developer support of A6, using acrylonitrile butadiene copolymerization rubber (NBR) (Nippon 
Zeon [ Co., Ltd. ] make: NIPORU). 

[0047]And the above-mentioned metallic roller is made immersed into the solution of each of above- 
mentioned spring materials. Form in the peripheral face of each metallic roller the coat of the solution of 
each spring material which became a thickness of 30 micrometers, respectively, and this is heated at the 
temperature of 130-150 ** in oven for 1 hour. In A1, A3. A4, and each developer support of A6-A8. the 
elastic layer which forms the elastic layer which consists of acrylonitrile butadiene copolymerization rubber 
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(NBR), and consists of polyureth^ne in A2, A5, and each developer support of A6 was formed. 
[0048]When angle-of-contact thetao of distilled water to each elastic layer which was carried out in this 
way and formed here is measured as mentioned above, as shown in the following table 1, In the case of the 
elastic layer to which angle-of-contact thetao consists of 88 degrees and polyurethane in the case of the 
elastic layer which consists of acrylonitrile butadiene copolymerization rubber (NBR), angle-of-contact 
thetao had become 53 degrees. 

[0049]Subsequently, in the developer support of A1 and A2, Sulfuric acid the metallic roller which formed 
the elastic layer as mentioned above 60.0 % of the weight. You make it immersed for 1 minute into the 
treating solution in which water became 40.0% of the weight, and oxidation treatment is performed, and in 
the developer support of A3, you make it immersed for 30 seconds into the above-mentioned treating 
solution, and oxidation treatment is performed, and this was rinsed and it was made to dry after that. 
[0050]In A4 and each developer support of A5, Sodium hypochlorite the metallic roller which formed the 
elastic layer as mentioned above 20.0 % of the weight, Chloride immerses to 5.0% of the weight, water 
makes it immersed for 1 minute into 75.0% of the weight of a treating solution, oxidation treatment is 
performed, and in the developer support of A6, you make it immersed for 30 seconds into the above- 
mentioned treating solution, and oxidation treatment is performed, and this was rinsed and it was made to 
dry after that. 

[0051]After neglecting it for 2 hours and performing oxidation treatment into 30 ppm ozone atmosphere 
where the metallic roller which formed the elastic layer as mentioned above was generated by corona 
discharge, this was rinsed and it was made to dry in the developer support of A7. 
[0052]In the developer support of AS. thickness formed the coated layer of the polyamide (made in 
[ shrine ] transformation [ Empire ] : TOREJIN) set to 5 micrometers on the elastic layer formed in the 
peripheral face of a metallic roller as mentioned above. 

[0053]In the developer support of A9, what formed the elastic layer in the peripheral face of a metallic 
roller as mentioned above was used as it was. 

[0054] And about each developer support of A1-A8 which formed the coated layer of oxidation treatment or 
polyamide as mentioned above. Angle-of-contact thetaa of distilled water to that surface was measured 
like the aforementioned case, the difference (deltatheta=thetao-thetaa) with angle-of-contact thetao of 
the distilled water before processing was searched for, and this result was shown according to the following 
table 1. 
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[0056]As a result, after [ oxidation treatment ] the oxidation treatment forward, not less than 5 degrees of 
angles of contact of the distilled water to the elastic layer provided in that peripheral face are small, and 
A1, A2, A4, A5, and each developer support of A7 fulfilled the conditions of this invention. 
[0057]On the other hand, as a developer, the toner T1 manufactured as follows - T3 were used. 
[0058]In manufacturing the toner Tl, here. Polyester resin (Kao [ Corp. ] make: tough ton NE-1 110) 100 
weight sections. Carbon black (Cabot [ Corp. ] make: Mogul L) which is colorant Eight weight sections, A 
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charge controlling agent (Orient tjhemicals company make: BONTORON S-34) Three weight sections. A 
release agent (Sanyo Chemical Industries [, Ltd. ] make: screw call TS-200) is made into the rate of 2.5 
weight sections, After mixing these for 3 minutes at the number of rotations of 2800 rpm with a Henschel 
mixer, After kneading using the biaxial extruding kneading machine and making this cool, coarse grinding was 
carried out. after pulverizing with a jet pulverizer (Japanese pneumatic company make: IDS) further, it 
classified with DS classifier (made by a Japanese pneumatic company), and particle toner was obtained. 
And hydrophobic silica (Cabot [ Corp. ] make: KYABOJIRU TS-500) was added at 0.8% of the weight of a 
rate to this particle toner, these were mixed for 90 seconds at the number of rotations of 2500 rpm with 
the Henschel mixer, and the toner T1 was obtained. 

[0059]In [ if in charge of manufacturing the toner T2 ] manufacture of the above-mentioned toner T1, 
Replace with the above-mentioned jet pulverizer and Ino Myser (Hosokawa Micron [ CORP. ] make: INM-30 
type) is used. After replacing with the above-mentioned DS classifier and obtaining particle toner using a 
rotor type classifier (Hosokawa Micron [ CORP. ] make: 100ATP). to this particle toner, like the case of the 
above-mentioned toner T1. hydrophobic silica was mixed and the toner T2 was obtained. 
[0060]The particle toner which was obtained like the case of the above-mentioned toner T2 in 
manufacturing toner T3, After processing for 5 minutes at 6000 rpm by a hybridization system (Nara 
machinery factory: HS-3 type), to this particle toner, like the case of the above-mentioned toner T1. 
hydrophobic silica was mixed and toner T3 was obtained. 

[0061 ]And it asked for the toner T1 manufactured as mentioned above - the circularity in T3 as mentioned 
above, and the result was shown in the following table 2. 

[0062]In Examples 1-8 and the comparative examples 1-4 here, As shown in the following table 2 as the 
developer support used for a developer, and a developer. In Example 1 , the developer support A1 and the 
toner T1 by Example 2 the developer support A2 and the toner T1, In Example 3, developer support A4 and 
the toner T1 by Example 4 developer support A5 and the toner T1. In Example 5. the developer support A7 
and the toner T1 by Example 6 the developer support A2 and the toner T2. In Example 7, the developer 
support A7 and the toner T2 by Example 8 developer support A4 and toner T3, the comparative example 1 
— developer support A3 and the toner T1 — according to the comparative example 2, in the comparative 
example 3, the developer support A8 and the toner Tl were used, and developer support A9 and the toner 
T1 were used for the developer support A6 and the toner Tl by the comparative example 4. 
[0063]In Examples 1-8 and the comparative examples 1-4, As are shown in aforementioned drawing 2 and 
the developer 12 held on the surface of the developer support 1 1 is indicated to be a developer of the non- 
contact development which develops negatives without making the surface of the image support 1 contact 
to aforementioned drawing 3, The thing of two sorts of developers with the developer of the contact 
development which develops negatives by contacting the developer 12 held on the surface of the developer 
support 1 1 on the surface of the image support 1 was used. 

[0064]And it examined using each developer of the above-mentioned Examples 1-8 and the comparative 
examples 1-4 by having made system speed into 100 mm/s and peripheral velocity 150 mm/s of developer 
support, the concentration unevenness in the picture formed as a toner should divide was evaluated, and 
the result was shown according to the following table 2. 

[0065][ as a picture was not formed here, after rotating developer support 250 times about the ability of a 
toner to be broken ], The particle size distribution of the toner held on the surface of developer support 
was investigated, it asked for number% of pieces of fines ingredients of 5 micrometers or less, and x showed 
the case where several 25 percent was exceeded for the case where the percentage is several 25 percent 
or less, by O. 

[0066]About concentration unevenness, although there were O and concentration unevenness a little about 
the case where there is no generating of concentration unevenness after the durability test of 3000 sheets, 
and a good picture is acquired, x showed the case where ** and concentration unevenness posed a 
problem practically violently in the case where it is satisfactory practically. 
[0067] 
[Table 2] 
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[0068]As a result, in the developer of the comparative example 3 using the developer support of A8 
in.which the coated layer of polyamide was formed on the elastic layer, The surface of developer support 
becomes hard by the coated layer of polyamide, and a crack of a toner arises, and concentration 
unevenness is also generated, The developer of the comparative example 4 using the developer support of 
A9 which did not oxidize an elastic layer. Oxidation treatment of the elastic layer was not fully performed 
and concentration unevenness had all occurred in the developer of the comparative examples 1 and 2 using 
A3 and the developer support of A6 whose reduction of the angle of contact of the distilled water in the 
elastic layer after oxidation treatment is less than 5 degrees to the elastic layer before oxidation treatment. 

[0069]On the other hand, in each developer of Examples 1-8 using A1, A2, A4 and A5 from which oxidation 
treatment to an elastic layer was fully performed, and reduction of the angle of contact of the distilled 
water in the elastic layer after oxidation treatment became not less than 5 degrees to the elastic layer 
before oxidation treatment, and the developer support of A7, When it does not say that a crack arises in a 
toner, generating of concentration unevenness is also controlled and the high toner T2 of circularity and T3 
are used especially, it becomes easy to separate a toner from developer support, development nature 
improves, and generating of concentration unevenness came to be controlled further. 
[0070]About each developer of the above-mentioned Examples 1-8, it examined by having made system 
speed into 100 mm/s and peripheral velocity 150 mm/s of developer support as mentioned above, the 
natural complexion fogging in the formed picture was evaluated, and the result was shown in the following 
table 3. 

[0071] Although O and a natural complexion fogging generated a little the case where a picture good for a 
natural complexion fogging not occurring after the durability test of 3000 sheets about a natural complexion 
fogging here was acquired, x showed the case where generating of *♦ and a natural complexion fogging was 
intense, and posed a problem practically in the case where it is satisfactory practically. 
[0072] 
[Table 3] 
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[0073]As a result as shown in aforementioned drawing 3, in the case of the contact development which 
develops negatives by contacting the developer 12 held on the surface of the developer support 1 1 on the 
surface of the image support 1. If the high toner T2 of circularity and T3 are used, it will become easy to 
generate a natural complexion fogging in the picture which it becomes easy to separate this toner from 
developer support, and was formed. 

[0074]In the developer using the developer support of A4 from which the reduction of the angle of contact 
of distilled water to an elastic layer became not less than 5 degrees rather than the oxidation treatment 
forward after oxidation treatment. In the developer using the developer support of A9 which is not made 
convey with the transportation quantity of 0.8 mg/cm^ by this developer support, respectively the above- 
mentioned toner T1 - T3 and oxidized, It was made to make the above-mentioned toner T1 convey with the 

transportation quantity of 0.8 mg/cm^ by this developer support. 

[0075]And the toner held on the surface of each of above-mentioned developer support is received, 
Nitrogen gas is sprayed with the gas pressure of 0.2 kgf/cm^ from a nozzle. The number of the toners 
which dispersed, respectively was measured with the measuring instrument (Hosokawa Micron [ CORP. ] 
make: E-spasrt analyzer), and - showed the result at the time of using the developer support of A9 for the 
result at the time of using the developer support of A4 by O to drawin g 4. 

[0076]As a result, when the reduction of the angle of contact of distilled water to an elastic layer uses the 
developer support of A4 which became not less than 5 degrees rather than the oxidation treatment forward 
after oxidation treatment. There is much toner scattering number compared with the case where the 
developer support of A9 from which the reduction of the angle of contact of distilled water to an elastic 
layer became less than 5 degrees rather than the oxidation treatment forward after oxidation treatment is 
used, The toner scattering number increased and the adhesion force of the toner to developer support was 
weak, so that the adhesion force of the toner to developer support is weak and the circularity of the toner 
became high. 
[0077] 

[Effect of the Invention]In a developer [ in / as explained in full detail above / this invention ]. Holding a 
developer on the surface and having provided the elastic layer in the surface of image support and the 
developer support conveyed to the developing area which counters A sake. Making a regulating member 
weld by pressure to the surface of this developer support, the load added to a developer when regulating 
the quantity of the developer conveyed in a developing area being reduced, and a developer breaking, and 
being generated by fines came to be controlled. 

[0078]In the developer in this invention. Oxidizing the elastic layer provided in the surface of developer 
support as mentioned above, and having made it not less than 5 degrees of angles of contact over distilled 
water become small after [ processing ] processing before A sake, The affinity of the elastic layer provided 
in the surface of developer support and the toner used as a developer is reduced. Being strongly held to a 
developer is controlled by the surface of developer support in which the elastic layer was provided, When 
developing negatives by this developer support by conveying a developer to image support and the 
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developing area which counters. Concentration unevenness was prevented from a developer being supplied 
suitable for the portion of the electrostatic latent image formed in image support, coming, and arising in the 
picture formed, and the picture which has sufficient image concentration came to be acquired. 



[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1]It is an outline side view of the developer support used in the developer in the embodiment of 
this invention. 

[ Drawing 2] In the developer in one embodiment of this invention, it is an approximate account figure 
showing the state of developing negatives without contacting the developer held on the surface of 
developer support on the surface of image support. 

[Drawing 3]In the developer in other embodiments of this invention, it is an approximate account figure 
showing the state of developing negatives by contacting the developer held on the surface of developer 
support on the surface of image support. 

[ Drawin g 4]It is a figure showing the relation between the circularity of a toner, and the toner number which 
disperses from developer support. 
[Description of Notations] 

I Image support 

I I Developer support 

1 1 b Elastic layer 

12 Developer (toner) 
15 Regulating member 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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m^n 0 m-^ic. 1 2 d^m^^fimj^f*: 1 1 rosig 40 

[0 0 4 11 ^w^KSJ^Sro^^lSmi-isi^T 

[0 0 4 21 fiis. ±m(Dmm^m<Dmimw.\zto\,^x 

fi. ilEwm^^jmiff*: 1 1 ^^feJ^fls 1 t^Mrai^ d 50 
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^^i.xM\^-t^i:o\mntztK m3iC7ip-rxo\c. 
±m<Dmmmmii^ 1 1 ^imwt^ 1 tmrn-n 
IS (t . r 1 1 (o^ffi \mw $ nfc^fti^j 

1 2 ^i&mWi^ 1 fc^ftli$-B:T, r ro^OK^J 1 2 ?r^ffl 

[004 3] ±f£©ia 2 &t;«ia 3 

SlcJoV^T. mfi^^PJtiltflJi iro*ffi{^i?tt59*ttSi 

I b»S^Sr^3l$-y:, ^ixh(D^mmMi:m\^'Xmi^ 

I I b ^mi-r ^ivrz^mmwi^ 1 1 Ltcmmm 

[0 0 4 41 wO^^trjoV^TJi, SUS 3 0 3®i»^ 

mo-y(o9\-mmi^Tti<o^^i^Lxw^m^nnitA 

1 ~A 9 ro^^mSfftc^fflVN^ J; 5 1- b^Co 
[0 0 4 5] :::iT\ A1~A3&0JA8, A9Ci^^ 

#tt«s:i9;it5j:5t-L, A4, A7<o^mmnmc 

0\ZL. A 5, A6(75mfll^Jfil#*|clCtJV^-t(i, ±15(0 

[0 0 4 6] *fc. LT, 
TEfiO^l l-*1"<J: Al, A3, A4, A6~A 

8 (D^^mmnm^is\>^x\t. r^vr^^hv^^-y 

(NBR) (B*if;^^tt»! : 
-/l^) *fcA2, A 5, A 6 (75#^f0^m«Ffll 

[0 0 4 71 ^LT. ±E(0^MD-7^±EW##tt 

nm3 0 jtim©ff^tC/£ofc:##ttWf4Wj§?lg«M)^ 
i:mf^L. rtiSr3t--:/vic:J;»p 1 3 0~1 5 O'Cwfi 
S-ClB#FBlSPfiLT, Al. A3. A4. A6~A8(D 

#^ife^Jifl}^<$i-i3i'^T(i, TiJ' y n - h y/u • 

i>*a^=i'iN (NBR) i>htj:^W^Si:fML. t. 
1tA2, A5. A6ro#mfi^?flJfi«Fi*»-J3V>Tf4, T^y 

[0 0 4 81 ^CT\ Z(DXolCLXJfMLtz^^mm 

fcir5> TiSro^i{::^1-J;5(-, r^'ynznhy/u 
• y^i^ni^^a-^d-i^ (NBR) Ti^b^'i^WltlfOm 
-^liH^tt^ 9 o;4S8 8° , D <> 
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[0 0 4 9] iik^^x\ Ai, A2(Dm^m^nm^is^^ 

[0 0 5 0] Sfc, A4, A5<7)#^^t^m^#^^{C*5V^ 

fi*%. tKtjs 7 5 . 0 m-&%<D^mm'piz. 1 
[00 5 1] t.it. A7<Dm.m^mwmzis\^xit. ± 

fS(D i 5 I- b T#i±Ji Ltz^m o - 7 ^ 3 n f-JJt 

■frfco 20 
[0 0 5 2] A8c7)m^^lfii^f*(-t31/^-C«. ± 

[0 0 5 3] A9CD^^?f|Jm^f^*^c^ov^T(4. ± 

[0 0 5 4] -tux, ±Ba«^ct5f-^ili«!;agcVM4!J<y 

T5 ^-(D=i-hm^M\^tzAi~A8(D^m.mmn 

^IWi^e o (A0 = flo-fla) rroig 

[0 0 5 5] 
[SU 
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[0 0 5 6] ^(D'^^^ Al, A2, A4, A5, A7 

[0 0 5 7]-:^. ^^^JfcLTti. TIB<75J;5t-L-C 
SJigLfc h-f-T 1 ~T 3 $^fflv^5 i ^(cLfc, 
[0 0 5 8] -df, ^•:^-T 1 ^MJt^2)(C$>f::oT 

10) ^JrlOOfil:^, m^nX'h^^-^^i^^yy!^ 
(^•r#S' h?±$i:Mo gu 1 L) ^8fil:ffl5, W« 
MP?PJ hft^ttM : Hd:/S-3 4) 5r 

-2 0 0) ^2. 5fiftgPiD#J-g-(Ct. dixb^^^-v^ 
i/U 5 •9 015^2 8 0 0 r p m T' 3 ^yF^jg-g- 

Lfcf^. 2ttl?giSffffifil^fflV^TSi^L. dix^}^3$ 

^^s/i^aM: IDS) (Cio-CW^Lfcft. DS^ 

(^-t^'-y httM : ^-^^'v^/l^T S- 5 0 0) ^ 
0. 8gft%(^Wi|^-C'^JPL, 

fCj;t)|Hli|i5|S2 5 0 0 r 0#r»1iS-^$-frT 

h^-T 1 %ntz. 

[0 0 5 9] 4fc, V-r-T 2^m^-f^\^hfz.^X 
INM-3 0S) ^fflV^. tfz±M(r)T>SMm.\^\XK. 

Xf-^m'^M {t^yu^yti^uy^tm-. iooat 

[00 6 0] 4fc. h^-T3^iliiti-S(Cfofc-oT 
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0f:HS-3M) lCj;!96000rpmT-5 ^mmML 

[0 0 6 1 1 ^LT. ±f2©J; e>(cLTiiitLfc h-^— 
Tl~T3(CtJ(t5RffM^Sul5cOj:5fCUT*«). ^ 

[0 0 6 2] Z.^X\ ^jSa^J 1 ~ 8 :S.U!ltK0'J 1 ~ 4 (C 10 
tLT. TE»g2|C^-r<t 51-^ ^ffi^SJ 1 T'liStS^J 

4 i V-r-T 1 i ^ffi«»j4 -Ciim^^m^^ftsA 5 t 
Y-r-T 1 t 5 T'(im^^Jait<*:A 7 i 

-T 1 t *Jg0iJ 6 -ei4^^^Jffi«F«:A 2 b V-T-T 

2t^. mmm i x\mmmm^A 7 1 ^•:^-T 2 1 

UliS^JS T-|4^^mJ$«:A4 ir N-^— T 3 i 
0IJ 2 -CWm^^JfiltflcA ath^^-Tlt^, itt{E0iJ 3 

Tii^^^jfij^f^A 8 1 v-r-T 1 1 \mmAx\t 

m^riJfeif «^A 9 i: h:^-T 1 <t J: ^ I- Lfc„ [0 0 6 7] 

[0 0 6 3] 4fc. ^Ji£Mi~8Zi.0'tt|!f«sji~4i::jo [*2j 
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w.m\ 1 2 1 (DmmicmA^'^xm^^n 5 

[0 0 6 4] ^ LT, ±fE(Z)^ffi«^!l 1 -^SRUltmm 1 
~4(7)=S-S^^g^fflV\ v^;^r AjiS?r 1 0 0mm/ 

s , ^mmni$<Dmm^ 1 5 0 mm/ s tc Lx^i^^ 

[0 0 6 5] rrT\ ^•^—wSlJ4^^co^^•cf4> B^Sr 
?^fifeL/£V>J;5(c:L-C, m^?PJfiltft:?r2 5 Oliie^it 

5mm%uT<om'^^ox\ 25m 

[0 0 6 6] *fc. ilg^J•f)^co^^T(l. 3 0 0 0t&:(D 
*i^m.W^\cid\^^XtmStt^h(Dm±i)'^^j:<Simm^ 

-^irXX^LtZo 

















































mm 


A (• ) 


mm 








mm 




A 1 


1 0 


T 1 


0.938 


0 


0 


0 




A2 


6 


T 1 


0.938 


0 


A 


A 




A 4 


1 6 


T 1 


0.938 


0 


0 


0 


^mmA 


A5 


9 


T 1 


0.938 


0 


0 


0 


^Mmb 


A7 


6 


T 1 


0.938 


0 




A 




A2 


6 


T2 


0.953 


0 


0 


0 




A7 


5 


T2 


0.953 


0 


0 


0 


^mma 


A4 


1 G 


T3 


0.981 


0 


0 


0 


1 


A3 


4 


T 1 


0.938 


0 


X 


X 




A6 


4 


T 1 


0. 938 


0 


X 


X 




A8 


1 3 


T 1 


0. 938 


X 


X 


X 




A9 


0 


T 1 


0.938 


0 


X 


X 



[0 0 6 8] rcoiig*. #ttl<7)±lC/J^yT5 <D='-hm\cX<0^<ti:^Xhi—(D^iXi)^±\:^i:^ 
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[0 0 6 9] rHfc^tLT. ^\tm\cMi-^mimmr- 

ti^tcAl, A2, A4. A5. A 7 omfiK^mi^f^^Sr 
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[0 0 7 0] 4f::> ±|Bro||tfe^J 1 ~ 8 (7)#^^i3|glC 
OV>T(i. ±|ECOJ; 5 i-v'^T'AjgS^ 1 0 0mm/ 
s , ^^:^fimj^f*:<OjlfSS 1 5 0 mm/ s iZLX^^ 

[0 0 7 1 1 -^-r\ ±lfiE;!i^^'5 i-oV^Ttt. 3 0 0 0 

[0 0 7 2] 
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[0 0 7 3] Hul2cDia3tc;^i-J:5ti, 

1 <Dmmcmfik^'txm^'tnommnm(Dm'^\c(t. 

[0 0 7 4] sfc. %mmici^i-^M'SA<Dmf&n<Dn 
'pi>mitfii}im'ikicis\^'xmimmmx 'oi.s" ^±ic/£ 
^tzA4<D^mMnni$^^^'f:.mikmm{zi^\'^x. :l 40 

no. 8mg/cm' (oasii*T*ii$-fr. i^fzmim 
mLx\^^f£\^^A9(D^mmmPf-^m\'tzm{tmm.ici6 

8mg/cm' (DmmMXmm^'^i>i:o\CLtZo 

[0 0 7 5] ^Lx. ±m(D^w.i^m^ni^nmmm 
i^^ntzh-r-icMLx. y :</i^A^ho. 2kgf/c 

m' (D:>f^^X'mm:ff^i:^^Hif. ^ix^tiMWLLtz 
h-t-n^^mm^ (J)^y;&!7 5^'ni^l±|!i: E-s p 
a s r t Ti-y-f-f-) izX'OBl^U A4©m^^J 50 



mwi^tm^itm^ffym^^ox. a 9 (D^mmww 

[0 0 7 6] Z(D^^^^ #ttl(C*t-f S^@*<75^feb^ 

^\^^tzm^iz]t-<xhi-~mnmm'^$'<. mmm^ 
mzn^i> hi--<DH^t}m%<ti^x}oio . i^itv-r 

m.mm^mcii-r?>vi—<DHmt}i^m<f£^x 

[0 0 7 7] 
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[0 0 7 8] -tfz. r(D^BJtcjott-5a^ts^g^c^3v^-c 

f^|^ioV>T5° l^±/h$</i5i 9l-Lfcfci6. ^^^J 

m 1 1 ^»l§Kw*^6«^^c*3^t■5^^^«{c4ov^-c* 
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10 [04] v-)—<Dmmb. "^mmnm-hmm-t^ 

I 1 ^ft^Jfeitf^: 

I I b 

1 2 iv-r-) 
1 5 



m2\ 



[114] 




[03] 




1 0 
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{72)mm^ #± tl* F^-i^(##) 2H005 AA15 EAIO 

±M^^^^^±miiT n 3 #13-^ ±m 2H077 AD02 AD06 AD13 BA07 EA15 

Hl^fcVU 5 //Ui?*5lc^^?±rt EA16 FAOO FAll FA22 

(72)*0J# ttlTK 3J103 AA13 AA14 AA21 BA41 EA07 

±M'^^^^K^±miiT S 3 #13-^ i^W. EAll EA20 FA07 FA18 FA30 

ffll^fcVl- $ y /W^'^Sl^art GA02 GA52 GA57 GA58 HA03 

HA04 HA05 HA12 HA15 HA20 
HA33 HA43 HA46 HA48 HA52 
HA53 HA54 



